J 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


© Publication number: 
EUROPEAN PATENT APPLICATION 


0 599 244 A2 


© Application number: 93118758.7 

© int. CI. 5 : H04B 1/38 

@ Date of filing: 22.11.93 


© Priority: 27.11.92 JP 318368/92 

Komatsuji, 


UWaKc'AZd, UaZa 


Ichinomiya-city, Aichi-pref(JP) 

@ Date of publication of application: 

Inventor: Tsuzuki, Kiyoshi 

01.06.94 Bulletin 94/22 

18, Agehata, 


Uedai-Aza, 

© Designated Contracting States: 

Oaza, 

DE FR GB IT 

Agui-cho 


Chita-gun, Aichi-pref.(JP) 

© Applicant: NIPPONDENSO CO., LTD. 


1-1, Showa-cho 

© Representative: KUHNEN, WACKER & 

Kariya-city Aichi-pref., 448(JP) 


PARTNER 

© Inventor: Ishii, Hidenori 

Alois-Steinecker-Strasse 22 

35-2, Higashi, 

D-85354 Freising (DE) 

© Portable electronic device. 


CD 

CO 


Q 

■KB 

a 
S 

o 


© An IC card reader-writer (16) is integrated with a 
battery pack (15). This IC card reader-writer (16) has 
a control terminal CNT and a power supply control 
switch (30). A portable phone unit sends power- 
on/off signals, which are received by the control 
terminal CNT to turn on and off the power supply 
control switch (30), thereby controlling power supply 


from the battery (18) to the IC card reader-writer 
(16). The CPU (24) of the IC card reader-writer (16) 
controls power supply in such a manner that power 
is supplied to the !C card (22) only when access to 
the IC card (22) is necessary and stopped when 
access to the IC card (22) is unnecessary. 
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BACKGROUND OF THE INVENTION 

This invention relates to a portable electronic 
device constructed so that an IC card reader-writer 
integrated with a battery pack can be attached to 
the portable electronic device main unit. 

In portable electronic devices, such as portable 
phones and videorecorders, power is supplied from 
a detachable battery pack. In these portable elec- 
tronic devices, the battery pack needs to be de- 
tached for recharge after its capacity has been 
exhausted. Therefore, an important technical chal- 
lenge in recent years has been to minimize power 
consumption to extend the battery life and, thus, 
the operating time of the portable electronic device. 

Attempts are made to combine a portable elec- 
tronic device and an IC card, to create new ap- 
plications for portable electronic devices. For ex- 
ample, portable phones, whose service has been 
expanding dramatically in recent years, can only 
be used by individual users. However, if they can 
also be used as public phones, their application 
would further be expanded. It is believed that the 
use of IC cards instead of prepaid telephone cards 
would enable portable phones to be used as public 
phones. By using the memory of IC cards, which is 
significantly larger than that of magnetic cards, it is 
also possible to find new applications that were 
previously unimaginable. 

For this purpose, an IC card reader-writer 
needs to be connected to the portable phone so 
that its memory can be accessed. However, if an 
IC card reader-writer is integrated with the portable 
phone unit, the portable phone unit would be too 
expensive for conventional users who use portable 
phones for individual purposes only and who do 
not need an IC card reader-writer. Also, the total 
power consumption would be higher than conven- 
tional portable phones because the battery consis- 
tently supplies power to the IC card reader-writer 
although the IC card reader-writer is not in use, 
which shortens the battery life and, thus, the op- 
erating time of the portable, phone. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a portable electronic device which may 
be attached with an IC card reader-writer or other 
external connecting devices by user's option. 

It is a further object of the present invention to 
provide a portable electronic device which enables 
users to attach a battery pack and an IC card 
reader-writer to the portable electronic device unit 
simultaneously in a single action. 

According to the present invention, the IC card 
reader-writer is integrated with the battery pack. 
Therefore, the IC card reader-writer integrated with 


the battery pack should only be attached to the 
portable electronic device unit when the IC card 
reader-writer is to be used, and a conventional type 
of battery pack without an IC card reader-writer 
5 should only be attached to the portable electronic 
device unit when the IC card reader-writer is not to 
be used. Alternatively, other external connecting 
devices may be attached to the portable electronic 
device unit. In this case, the portable electronic 
70 device unit decides which external connecting de- 
vice is attached to the portable electronic device 
unit and effects a predetermined process according 
to that external connecting device. This enables the 
portable electronic device to be used for various 
75 purposes, significantly expanding the field of its 
application. Also, since the IC card reader-writer is 
integrated with a battery pack, the battery pack and 
the IC card reader-writer can be attached to the 
portable electronic device unit simultaneously in a 
20 single action. In addition, the portable electronic 
device main unit sends power supply control sig- 
nals to the external connecting device attached to 
the portable electronic device unit, to control power 
supply to the external connecting device, making it 
25 possible to stop power supply to the external con- 
necting device or to switch to a power-saving mode 
when the external connecting device is not to be 
used, thereby extending the battery life. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
Fig. 1 is an electric wiring diagram showing the 
electric design of an IC card reader-writer in- 
35 tegrated with a battery pack according to the 
present invention; 

Fig. 2 is a perspective view of a portable phone 

to which the present invention is applied; 

Fig. 3 is a perspective view showing the IC card 

40 reader-writer shown in Fig. 2; 

Fig. 4 is a flowchart showing the sequence of a 
first part of entire operation of the portable 
phone according to a first embodiments; 
Fig. 5 is a flowchart showing the sequence of a 

45 second part of entire operation of the portable 
phone according to the first embodiment; 
Fig. 6 is a flowchart showing the sequence of 
control of the IC card reader-writer according to 
the first embodiments; 

so Fig. 7 is a flowchart showing the sequence of a 
first part of operation of the portable phone 
according to a second embodiment; 
Fig. 8 is a flowchart showing the sequence of a 
second part of entire operation of the portable 

55 phone according to the second embodiments; 

Fig. 9 is a flowchart showing the sequence of a 
third part of entire operation of the portable 
phone according to the second embodiment; 
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Fig. 10 is a flowchart showing the sequence of a 
fourth part of entire operation of the portable 
phone according to the seond embodiment; 
Fig. 1 1 is a flowchart showing the sequence of a 
fifth part of entire operation of the portable 
phone according to the second embodiment; 
and 

Fig. 12 is a flowchart showing the sequence of 
control of the IC card reader-writer according to 
the second embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention applied to a portable 
phone is explained below, by referring to the ac- 
companying drawings. As shown in Fig. 2, the 
portable electronic device unit, i.e., the portable 
phone unit 10, comprises a power switch 11, push- 
button type dial keys 12, a display 13, an antenna 
14, etc. The portable phone unit 10 has a speaker 
and a microphone (not shown in the Figure) for 
speech at its top and bottom, respectively. The 
portable phone unit 10 further includes therein a 
microcomputer (CPU, ROM and RAM) for control- 
ling phone operation. An IC card reader-writer in- 
tegrated with a battery pack 17, which consists of a 
battery pack 15 and an IC card reader-writer 16, is 
detachably installed on the back of the portable 
phone unit 10. The reader-writer 17 is used as an 
external device. The IC card reader-writer 16 has a 
card slot 23, where an IC card 22 is to be inserted 
(see Fig. 3). The battery pack 15 contains a battery 
18 consisting of secondary battery cells, as well as 
a battery charging circuit 19, as shown in Fig. 1. 
The battery charging circuit 19 has external rechar- 
ging terminals 20 to be connected to an external 
recharger (not shown in the Figure) and a battery 
temperature monitoring terminal 21 used to monitor 
the temperature of the battery 18 in order to pre- 
vent overcurrent during accelerated recharge. The 
IC card reader-writer 16 has a microcomputer 24 
(CPU, ROM and RAM), an IC card power supply 
circuit 25 which supplies power to the IC card 22, 
an IC card interface 26 which transmits data be- 
tween the microcomputer (hereinafter CPU) 24 and 
the IC card 22, an IC card detecting switch 27 
which detects whether the IC card 22 is correctly 
inserted, a source voltage monitoring circuit 28 
which checks for a drop in the source voltage, and 
a unit interface 29 which transmits data between 
the CPU 24 and the portable phone unit 10. This 
unit interface 29 has two terminals RxD and TxD 
for transmitting data to and receiving data from the 
portable phone unit 10. 

Output from the battery 18 mentioned above is 
supplied to the portable phone unit 10 through the 
battery terminals BATT ( + ) and BATT (-) of the 


battery pack 15, as well as to the IC card reader- 
writer 16 through the power supply control switch 
30. To control power supply from the battery 18 to 
the IC card reader-writer 16, the IC card reader- 

5 writer 16 has a control terminal CNT which re- 
ceives control signals, i.e., power-on/off signals 
(high/low level signals) from the portable phone unit 
10. These signals turn on and off the power supply 
control switch 30. 

w The portable phone unit 10 also can accom- 

modate a modem and other external devices (e.g., 
facsimile, battery pack without an IC card reader- 
writer, etc.) instead of the IC card reader-writer with 
a battery pack 17 at the option of users. These 

rs external devices also have a control terminal CNT 
for controlling power supply, and a power supply 
control switch which is turned on and off by input 
signals to this control terminal CNT. 

The control sequence of the entire operation of 

20 the portable phone, which is controlled by the 
microcomputer in the phone, is explained below, 
by referring to the flowcharts in Figs. 4 and 5. 
When the power switch 11 of the portable phone 
unit 10 is turned on, the operation proceeds from 

25 step S1 to step S2, where the portable phone unit 
10 is initialized. Next, in step S3, the portable 
phone unit 10 sends a power-on signal (high level 
signal) to the control terminal CNT of the external 
device (either the IC card reader-writer 16, modem, 

30 or other external connecting devices) which is at- 
tached to the portable phone unit 10. This signal 
turns on the power supply control switch to start 
power supply from the battery contained in the 
external device to that external device in step S4. 

35 Then, after the external device is initialized in step 
S5, the portable phone unit 10 sends a status 
command to the external device through terminal 
RxD in step S6. 

Next, in step S7, it is checked whether the 

40 portable phone unit 10 has received a return code 
from the IC card reader-writer 16. If it has not, the 
sequence jumps to step S16, where the portable 
phone unit 10 sends a power-off signal (low level 
signal) to the control terminal CNT of the external 

45 device to turn off the power supply control switch, 
which, in turn, forcibly stops power supply from the 
battery 18 to the external device in step S17. On 
the other hand, if it is found in step S7 that the 
portable phone unit 10 has received a return code 

so from the IC card reader-writer 16, the return code 
is checked to find out whether the external device 
is ready for use in step S8. If the external device is 
found not to be ready, step S9 is invoked, where a 
message "NOT READY" is indicated on the dis- 
ss play 13, while the portable phone unit 10 sends a 
power-off signal (low level signal) to the control 
terminal CNT of the external device in step S16 to 
turn off the power supply control switch, which, in 
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turn, forcibly stops power supply to the external 
device in step S17. 

If the external device is found to be ready, step 
S10 is invoked, where decision is made whether 
the external device attached to the portable phone 
unit 10 is "IC CARD READER-WRITER," 
"MODEM," or "OTHER EXTERNAL DEVICE." 
Step S10 functions as deciding means to decide 
which external device is attached to the portable 
phone unit 10. If the result in step S10 is "IC CARD 
READER-WRITER," the sequence continues to 
step S1 1 , where the IC card 22 is checked for any 
abnormality in reference to data from CPU 24 of IC 
card reader-writer 16. If the data on the IC card 22 
is abnormal or if the IC card 22 has not been 
inserted in the IC card reader-writer 16, the se- 
quence jumps to step S18, where a message "IC 
CARD ABNORMAL" is indicated, then to step S16, 
where the portable phone unit 10 sends a power-off 
signal to the control terminal CNT of the IC card 
reader-writer 16 to turn off the power supply control 
switch 30, which, in turn, forcibly stops power sup- 
ply from the battery 1 8 to the IC card reader-writer 
16 in step S17. 

If the IC card 22 is found to be normal in step 
S11 above, step S12 is invoked, where a "call" 
process is carried out. If the power switch 1 1 of the 
portable phone unit 10 is turned off after the call is 
over, the sequence continues from step S15 to 
step S16, where the portable phone unit 10 sends 
a power-off signal to the control terminal CNT of 
the IC card reader-writer 16 to turn off the power 
supply switch 30, which, in turn, forcibly stops 
power supply from the battery 18 to the IC card 
reader-writer 16 in step S17. 

If a modem is found to be attached to the 
portable phone unit 10 in step S10, the sequence 
jumps to step S13, where a "data transmission" 
process is carried out through the modem. If any 
other external device is found to be attached to the 
portable phone unit 10, other process is carried out 
in step S14 using that external device. If the power 
switch 11 of the portable phone unit 10 is turned 
off after this process is over, the sequence contin- 
ues from step S15 to step S16, where the portable 
phone main unit 10 sends a power-off signal to the 
control terminal CNT of the external device to turn 
off the power supply control switch, which, in turn, 
forcibly stops power supply to the external device 
in step S17. In this sequence, steps S12 through 
S14 function as control means to effect a process 
according to the external device attached to the 
portable phone unit 10. 

In the following paragraphs, the sequence of 
control by the microcomputer (CPU) of the IC card 
reader-writer 16 is explained by referring to the 
flowchart in Fig. 6. When the control terminal CNT 
receives a power-on signal in step S21, the power 


supply control switch 30 is turned on to start power 
supply from the battery 18 to the IC card reader- 
writer 16 in step S22, followed by the initialization 
of the IC card reader-writer 16 in step S23. Later, 
5 when the control terminal CNT receives a power-off 
signal, the power supply control switch 30 is turned 
off to forcibly stop power supply from the battery 
18 to the IC card reader-writer 16 in steps S24 and 
S25. 

w If the input to the control terminal CNT stays 

on, step S26 is followed to check whether the IC 
card 22 has been ejected or not. If the IC card 22 
has been ejected, the sequence continues to step 
S27, where an "IC card ejection" process is carried 
T5 out. Then, data is sent to the portable phone unit 
10 in step S35, and a message is indicated on the 
display 13. If the IC card 22 has not been ejected, 
the sequence jumps from step S26 to S28 to check 
whether a command has been received from the 
20 portable phone unit 10. If a command has not been 
received, the sequence returns to step S24, which 
has already been mentioned. If a command has 
been received, step S29 is invoked to check 
whether the command is normal or abnormal. If the 
25 command is found to be abnormal, step S34 is 
followed, where an "abnormal command" process 
is carried out, then data is sent to the portable 
phone unit 10 in step S35. If the command is found 
to be normal in step S29, a "status check" process 
30 (step S30), an "IC card 22 data read-out" process 
(step S31), an "IC card 22 data write-in" process 
(step S32), or other process (step S33) is carried 
out according to the command, then data is sent to 
the portable phone unit 10 in step S35. The se- 
35 quence returns to step S24 to repeat the routine 
described above. 

Next, a second embodiment of the present 
. invention applied to a portable phone is explained 
below by referring to the flowcharts in Figs. 7 
40 through 11 which are performed mostly by the 
microcomputer in the portable phone. When the 
power switch 11 of the portable phone unit 10 is 
turned on, the operation proceeds from step S1' to 
step S2\ where the portable phone unit 10 is 
45 initialized. Next, in step S3', the portable phone unit 
10 sends a power-on signal (high level signal) to 
the control terminal CNT of the IC card reader- 
writer 16. This signal turns on the power supply 
control switch 30 to start power supply from the 
so battery 18 to the IC card reader-writer 16 in step 
S4\ Then, after the IC card reader-writer 16 is 
initialized in step S5\ the portable phone unit 10 
sends a status command to the IC card reader- 
writer 16 through terminal RxD in step S6\ A status 
55 check process is then carried out by the IC card 
reader-writer 16 in step S7\ 

Next, in step S8', the IC card reader-writer 16 
sends a return code to the portable phone unit 10 
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through terminal TxD. Then, in step S9\ it is 
checked whether the return code is normal. If the 
return code is abnormal, a message "MAIN UNIT 
ABNORMAL" is indicated on the display 13 in step 
S10\ and the portable phone unit 10 sends a 
power-off signal (low level signal) to the control 
terminal CNT of the IC card reader-writer 16 in 
step S61' to turn off the power supply control 
switch 30, which, in turn, forcibly stops power sup- 
ply from the battery 18 to the IC card reader-writer 
16 in step S62\ while the power switch 11 of the 
portable phone unit 10 is automatically turned off in 
step S63V 

If the return code is found to be normal in step 
S9' mentioned above, the sequence jumps to step 
S11\ where the portable phone unit 10 sends a 
"read" command to the IC card reader-writer 16, 
and the CPU 24 of the IC card reader-writer 16 
reads data from the IC card 22 in step S12\ Next, 
in step S13, the IC card reader-writer 16 sends a 
return code to the portable phone unit 10. Then, in 
step S14\ it is checked whether the return code is 
normal. If the return code is abnormal, a message 
"MAIN UNIT ABNORMAL" is indicated on the dis- 
play 13 in step S15, and the portable phone unit 10 
sends a power-off signal to the control terminal 
CNT of the IC card reader-writer 16 in step S61* to 
turn off the power supply control switch 30, which, 
in turn, forcibly stops power supply from the bat- 
tery 18 to the IC card reader-writer 16 in step S62, 
while the power switch 11 of the portable phone 
unit 10 is automatically turned off in step S63\ 

If the return code is found to be normal in step 
S14' mentioned above, the sequence jumps to step 
S16\ where it is checked whether the IC card 22 is 
"CREDIT CARD" or "PREPAID CARD." If the re- 
sult is "CREDIT CARD," the sequence continues to 
step S17\ where a message "CREDIT CARD" is 
indicated on the display 13. 

In this state, if the user enters a telephone 
number using the dial keys 12 in step S18', the 
portable phone unit 10 automatically calls the host 
computer (not shown in the Figure) of the credit 
company to connect to the host computer in step 
S19V Then, after the user enters a personal au- 
thorization number (recitation number) using the 
dial keys 12 in step S20\ the portable phone main 
unit 10 sends the ID code and the personal au- 
thorization number to the host computer at step 
S21\ which checks the ID code and the personal 
authorization number in step S22\ Next, the host 
computer sends a return code to the portable 
phone unit 10 in step S23\ which is then checked 
to find out whether the personal authorization num- 
ber is correct in step S24\ 

If the personal authorization number is incor- 
rect, the sequence continues to S25', where it is 
checked whether the repetition of personal authori- 


zation number errors exceeds three times. If the 
repetition does not exceed three times, the se- 
quence returns to step S20' mentioned above after 
a message is indicated on the display 13, promp- 

5 ting to enter the personal authorization number in 
step S26\ If the repetition of personal authorization 
number errors exceeds three times, the sequence 
jumps from step S25' to step S27\ where a mes- 
sage "DATA ABNORMAL" is indicated, and the 

w portable phone unit 10 sends a "lock" command to 
the IC card reader-writer 16 in step S28* to lock the 
IC card 22 in order to prevent unauthorized 'use at 
step S29', while the IC card reader-writer 16 sends 
a return code to the portable phone unit 10 in step 

75 S30'. This makes the portable phone unit 10 send 
a power-off signal to the control terminal CNT of 
the IC card reader-writer 16 as in step S61 to turn 
off the power supply control switch 30, which, in 
turn, forcibly stops power supply from the battery 

20 18 to the IC card reader-writer 16 in step S62\ 
while the power switch 11 of the portable phone 
unit 10 is automatically turned off in step S63\ 

If the personal authorization number is found to 
be correct in step S24' mentioned above, the se- 

25 quence jumps to step S31\ where the telephone 
number entered in step S18 f is called. After the call 
is connected, the number of calls counted is count- 
ed up in step S32* and indicated on the display 13 
in step S33\ The number of calls counted is re- 

30 peatedly calculated and indicated during the call 
provided that the IC card 22 is in place in steps 
S34* and S35\ If the IC card 22 is pulled out during 
the call, the sequence jumps from step S34' to 
step S36\ where a message "IC CARD EJEC- 

35 TION" is indicated on the display 13, and the call 
is stopped forcibly in step S37\ Then, the portable 
phone unit 10 sends a power-off signal to the 
control terminal CNT of the IC card reader-writer 
16 as in step S61 f to turn off the power supply 

40 control switch 30, which, in turn, forcibly stops 
power supply from the battery 18 to the IC card 
reader-writer 16 in step S62\ while the power 
switch 11 of the portable phone unit 10 is automati- 
cally turned off in step S63*. 

45 If the call finishes while the IC card 22 is in 

place, the sequence jumps from step S35' to step 
S38' to wait the power switch 11 to be turned off. 
Later, when the power switch 1 1 is turned off, the 
portable phone unit 10 sends a power-off signal to 

so the control terminal CNT of the IC card reader- 
writer 16 in step S61 to turn off the power supply 
control switch 30, which, in turn, forcibly stops 
power supply from the battery 18 to the IC card 
reader-writer 16 in step $62', while the power 

55 switch 11 of the portable phone unit 10 is automati- 
cally turned off in step S63*. 

If the IC card 22 is found to be "PREPAID 
CARD" in step S16* mentioned above, step S41' is 
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invoked, where a message "PREPAID CARD" and 
the number of calls remaining or available are 
indicated on the display 13. In this state, if the user 
enters a telephone number using the dial keys 12 
as in step S42\ that telephone number is called in 
step S43\ After the call is connected, the number 
of calls remaining is calculated in step S44' and 
indicated on the display 13 in step S45*. Next, the 
portable phone unit 10 sends a "write" command 
to the IC card reader-writer 16 in step S46', which, 
in turn, writes the number of calls remaining on the 
IC card 22 in step S47\ while the IC card reader- 
writer 1 6 sends a return code to the portable phone 
unit 10 in step S48\ Then, in S49\ it is checked 
whether the return code is normal. If the return 
code is abnormal, a message "DATA ABNORMAL" 
is indicated on the display 13 in step S50\ and the 
call is stopped forcibly in step S51'. Then, the 
portable phone unit 10 sends a power-off signal to 
the control terminal CNT of the IC card reader- 
writer 16 in step S6V to turn off the power supply 
control switch 30, which, in turn, forcibly stops 
power supply from the battery 18 to the IC card 
reader-writer 16 in step S62', while the power 
switch 11 of the portable phone unit 10 is automati- 
cally turned off in step S63\ 

If the return code is found to be normal in step 
S49' mentioned above, the number of calls remain- 
ing are repeatedly calculated and written on the IC 
card 22 during the call provided that the IC card 22 
is in place in steps S52' and S53'. If the IC card 22 
is pulled out during the call, the sequence jumps 
from step S52 f to step S54', where a message "IC 
CARD EJECTION" is indicated on the display 13, 
and the call is stopped forcibly in step S55'. Then, 
the portable phone unit 10 sends a power-off signal 
to the control terminal CNT of the IC card reader- 
writer 16 in step S61 ' to turn off the power supply 
control switch 30, which, in turn, forcibly stops 
power supply from the battery 18 to the IC card 
reader-writer 16 in step S62', while the power 
switch 11 of the portable phone unit 10 is automati- 
cally turned off in step S63\ 

If the call finishes while the IC card 22 is in 
place, the sequence jumps from step S53' to step 
S56' to wait the power switch 11 to be turned off. 
Later, when the power switch 11 is turned off, the 
portable phone unit 10 sends a power-off signal to 
the control terminal CNT of the IC card reader- 
writer 16 in step S61 ' to turn off the power supply 
control switch 30, which, in turn, forcibly stops 
power supply from the battery 18 to the IC card 
reader-writer 16 in step S62', while the power 
switch 11 of the portable phone unit 10 is automati- 
cally turned off in step S63\ 

In the following paragraphs, the sequence of 
control by the CPU 24 of the IC card reader-writer 
16 is explained by referring to the flowchart in Fig. 


9. When the control terminal CNT receives a pow- 
er-on signal, the power supply control switch 30 is 
turned on in step S71' to start power supply from 
the battery 18 to the IC card reader-writer 16. In 

5 this state, however, power supply to the IC card 22 
is suspended to maintain a power-saving mode in 
step S72\ Under this condition, it is checked 
whether data reception from the portable phone 
unit 10 is active or not in step S73'. The power- 

10 saving mode is maintained until data reception is 
activated. 

Later, after data reception from the portable 
phone unit 10 is activated, the sequence proceeds 
to step S74', where decision is made whether the 
75 command is "READ COMMAND", "WRITE COM- 
MAND", or any other command (hereinafter re- 
ferred to as "OTHER COMMAND"). If the result is 
"READ COMMAND", step S75* is invoked to sup- 
ply power to the IC card 22 through the IC card 
20 power supply circuit 25, and the IC card 22 is reset 
in step S76\ Then, the file on the IC card 22 is 
opened in step S77' so that data is read from the 
IC card 22 in step S78'. Next, after power supply to 
the IC card 22 is stopped in step S79\ the data is 
25 sent to the portable phone unit 10 in step S80'. 
The sequence then returns to step S72'. 

If the result in step S74* mentioned above is 
"WRITE COMMAND", step S81' is invoked to sup- 
ply power to the IC card 22, and the IC card 22 is 
30 reset in step S82\ Then, the file on the IC card 22 
is opened in step S83' so that data is written on the 
IC card 22 in step S84'. Next, after power supply to 
the IC card 22 is stopped in step S85', the data is 
sent to the portable phone unit 10 in step S80. The 
35 sequence then returns to step S72\ 

If the result in step S74' mentioned above is 
"OTHER COMMAND", step S86' is invoked to 
supply power to the IC card 22. After a process is 
carried out for the IC card 22 according the "other 
40 command" in step S87\ power supply to the IC 
card 22 is stopped in step S88\ and the data is 
sent to the portable phone unit 10 in step S80\ 
The sequence then returns to step S72*. 

In this embodiment, an IC card reader-writer 16 
45 is integrated with a battery pack 15 as explained 
above. Therefore, the IC card reader-writer inte- 
grated with a battery pack 17 should only be at- 
tached to the portable phone unit 10 when the IC 
card reader-writer 16 is to be used, and a conven- 
50 tional type of battery pack without an IC card 
reader-writer should be attached to the portable 
phone unit 10 when the IC card reader-writer 16 is 
not to be used, making it possible to use the 
portable phone as in conventional usage. There- 
55 fore, the same portable phone unit 10 can be used 
for a variety of purposes, expanding the field of 
application of the portable phone. Also, because 
the portable phone unit 10 does not require an IC 
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card reader-writer 16 to be contained in it, the 
portable phone unit 10 can also be merchandised 
as a conventional type of portable phone, for which 
an IC card reader-writer 16 is unnecessary, helping 
reduce the production cost of the portable phone 
unit 10. 

Furthermore, since the IC card reader-writer 16 
is integrated with a battery pack 15, the battery 
pack 15 and the IC card reader-writer 16 can be 
attached to the portable phone unit 10 simulta- 
neously in a single action, which improves the ease 
of use and portability or space efficiency. 

In addition, the IC card reader-writer 16 has a 
control terminal CNT and a power supply control 
switch 30, which enable power supply from the 
battery pack 15 to the IC card reader-writer 16 to 
be controlled according to power-on/off signals 
sent by the portable phone unit 10, making it 
possible to stop power supply from the battery 18 
to the IC card reader-writer 16 or to switch to a 
power-saving mode when the IC card reader-writer 
16 is not to be used. This reduces the power 
consumption of the IC card reader-writer 16, ex- 
tending the life of the battery 18 and, thus, the 
operating time of the portable phone unit 10. 

In this embodiment, the power consumption of 
the IC card reader-writer 16 can further be reduced 
since the CPU 24 of the IC card reader-writer 16 
controls power supply in such a manner that power 
is supplied to the IC card 22 only when access to 
the IC card 22 is necessary and stopped when 
access to the IC card 22 is unnecessary. 

Although the present invention is applied to a 
portable phone in this embodiment, it should be 
noted that the present invention can also be ap- 
plied to various portable electronic devices other 
than portable phones, such as portable facsimiles, 
videorecorders, pocket beepers, notebook comput- 
ers, portable electronic schedulers, etc. 

In this embodiment, power-on/off signals sent 
to the control terminal CNT is synchronized with 
the on/off operations of the power switch 1 1 of the 
portable phone unit 10, to control power supply 
from the battery 18 to the IC card reader-writer 16. 
Obviously, however, the present invention may be 
applied to other portable electronic devices in such 
a manner that the portable electronic device main 
unit sends a power-off signal to the control terminal 
CNT whenever necessary, if the IC card reader- 
writer is not to be used while the portable elec- 
tronic device main unit is powered on. 

Claims 

1. A portable electronic device comprising: 

An external device (17) integrated with a 
battery (18) for supplying electric power; 

An electronic device body (10) connec- 


table to said external device to be supplied 
with the electric power from said battery; 

process control means (S12 through S14, 
S30 through S34) provided in said body for 
5 performing process which are predetermined 

in accordance with the type of said external 
device connected to said electronic device 
body; 

first power supply control means (S3, S4, 
10 S16, S17, S3', S4\ S61 ' and S62*) provided in 

said body (10) for producing, when said exter- 
nal device is connected to said body, an out- 
put signal which controls power supply from 
said battery to said external device; and 
75 signal transmission means (RXD, TXD) for 

outputting first signal generated by said pro- 
cess control means to said external device and 
for inputting a second signal generated by said 
external device to said process control means. 

20 

2. A device according to claim 1, wherein said 
signal transmission means includes deciding 
means (S10) for deciding which type of exter- 
nal device is connected to said body. 

25 ' * 

3. A device according to claim 1, further compris- 
ing: * 

second power supply control means (30) h 
provided in said external device for controlling *•* 
30 power supply from said battery to said external 

device in response to said output signal from 
said first power supply control means. 

4. A device according to claim 3, wherein said 
35 first power supply control means produces, to 

said second power supply means, an activation 
signal which activates said external device 
when said body is activated and a stop signal 
which stops power supply to said external de- 
40 vice. 

5. A device according to claim 4, wherein said 
external device includes an IC card reader- 
writer (16) for reading information stored in an 

45 IC card (22) and writing information into said IC 

card. 

6. A device according to claim 5, wherein said IC 
card reader-writer includes external control 

50 means (24) for controlling operation of said IC 

card reader-writer in response to a control sig- 
nal produced from said process control means. 

7. A device according to claim 6, wherein said 
55 external control means produces to said pro- 
cess control means signal arising from the 
operation of said IC card reader-writer. 
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8. A device according to claim 7, wherein said 
body includes a phone (10), and wherein said 
reader-writer reads and writes information indi- 
cative of usage of said phone. 
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